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РЕФЕРАТ 
Выпускная квалификационная работа содержит 119 страниц, 6 рисунков, 
20 таблиц, 30 источников, 1 приложение. 
Ключевые слова: нефтегазоконденсатное месторождение, методы 
интенсификации притока, соляно-кислотная обработка, обработка призабойной 
зоны пласта, повышение дебита. 
Объектом исследования является нефтегазоконденсатное 
месторождение Х. 
Цель работы - расчѐт соляно-кислотной обработки скважины 
нефтегазоконденсатного месторождения Х и анализ эффективности его 
проведения. 
В процессе исследования проводились: анализ проведения соляно-
кислотной обработки призабойной зоны скважин на месторождении Х; 
произведен расчет стоимости операции соляно-кислотной обработки на 
месторождении Х и экономического эффекта от ее реализации. 
В результате исследования рассмотрены методы интенсификации 
притока и результаты их применения на месторождении Х, сделаны выводы по 
эффективности их применения, выполнен расчет экономической 
эффективности проекта 
Область применения: в проведении геолого-технических мероприятиях 
при обработке призабойной зоны пласта на нефтяных месторождениях. 
Экономическая эффективность/значимость работы - полученные 
результаты работы можно использовать: при оптимизации технологий 
химических обработок призабойной зоны пласта; при разработке и внедрении 
геолого-технических мероприятий на других месторождениях. Методы 
интенсификации притока позволяют повысить дебиты скважин и получить 
дополнительную прибыль. 
  
  
ВВЕДЕНИЕ 
Одной из основных задач при разработке нефтяных месторождений 
является максимально возможное извлечение природных запасов нефти из недр 
земли. Внедрение методов интенсификации добычи нефти помогает увеличить 
темпы отбора и повысить конечную нефтеотдачу разрабатываемых залежей. 
Методы интенсификации добычи нефти применяются для увеличения 
или восстановления проницаемости и соединения призабойной зоны пласта с 
более проницаемыми нефтегазонасыщенными участками пласта. 
Методы воздействия на призабойную зону пласта необходимо 
применять из-за несовершенства методов вскрытия продуктивных пластов. 
Необходимость применения методов обработки призабойной зоны пласта будет 
снижаться, если проницаемость призабойной зоны будет меньше ухудшаться в 
процессе бурения 
В результате неправильного выбора метода воздействия на скважину и 
пласт или несоблюдения рекомендуемых параметров проведения обработки, 
методы воздействия на призабойную зону пласта оказываются 
малоэффективными или неэффективными. 
Целью выпускной квалификационной работы является анализ  
эффективности применения методов интенсификации притока жидкости на 
нефтегазоконденсатном месторождении Х, рассмотрение возникших проблем и 
способов их решения. 
В связи с поставленной целью в работе рассмотрены следующие задачи: 
 изучение геолого-физических свойств продуктивных пластов  
месторождения Х; 
 литературный обзор основных методов интенсификации притока 
жидкости; 
 оценка технологической эффективности проведения геолого-
технических мероприятий по интенсификации притока жидкости на 
месторождении Х; 
  
 проведение технологических расчетов параметров соляно-кислотной 
обработки призабойной зоны пласта. 
Защищаемые положения: 
 выбор состава кислотного раствора, обеспечивающего более 
глубокое проникновение кислоты в пласт; 
 результаты расчета прибыли от реализации дополнительно добытой 
нефти, полученной в результате соляно-кислотной обработки 
призабойной зоны пласта. 
  
  
STIMULATION METHODS 
When tests indicate that a well may be an economical producer, but for some 
reason the rate of flow is inadequate, the formation may be stimulated to increase the 
well’s productivity. The earliest type of stimulation method used was shooting with 
nitroglycerin. Nitro was lowered in the wellbore, and the resulting explosion created 
cracks and fissures in the formation. Production was generally improved, but the 
wellbore was destroyed. 
Today, nitro shooting is somewhat more sophisticated, but countless new 
stimulation methods have come to the forefront. Among the most popular of these 
methods are acidizing and formation fracturing. 
 
Acidizing 
Acid was first used for well stimulation in 1985. Acid, pumped into the 
microscopic flow channels of the rock formations, will dissolve the rock and enlarge 
the passages. This improves the flow of reservoir fluids to the wellbore. Although 
significant production increases were obtained, acid solutions proved extremely 
corrosive to well equipment, so the method was abandoned. 
The development of chemical inhibitors that allowed acid solutions to react 
selectively with formation rocks without attacking well equipment revived interest in 
oil well acidizing in 1932. The excellent results obtained from the improved acid 
stimulation process increased the use of the procedure, which is one of the standard 
completion and remedial techniques today. 
Hydrochloric acid is most commonly used for acidizing treatments because it 
is economical and leaves no insoluble reaction product. Hydrochloric acid by weight 
contains about 32% hydrogen chlorine gas. The acid is kept in storage tanks and is 
diluted to the desired concentration – usually about 15%-prior to treatment. 
When hydrochloric acid is pumped into a lime formation, a chemical reaction 
takes place. The rate of reaction during an acidizing treatment is proportionate to the 
acid concentration and temperatures, and inversely proportionate to the pressure. But 
because considerable pressure is required to return highly viscous spent-acid 
  
solutions from the pores of the formation, concentrations greater than 15% are rarely 
used in acid treatments. 
Acid strength can be estimated in the field by either a hydrometer or a field 
titration kit. The accuracy of the hydrometer readings depends on the care and 
technique used by the engineer. When testing, the hydrometer and the glass cylinder 
must be cleaned carefully to ensure that no dirt or oil remains on the moving parts. 
The temperature of the acid sample should be corrected to 60° F. 
 
Preliminary testing 
When acidizing, several characteristics must be evaluated; that is why testing 
is so important. Cores or cuttings provide information on porosity, permeability, and 
oil and water saturations. A sample of the crude from the formation can also be tested 
for emulsifying tendencies. If the crude tends to emulsify with either the fresh acid or 
the spend acid, appropriate emulsion-breaking additives will be required. 
Another important factor is to determine the swelling properties of silicate 
components of the formation rock. In some cases, clay and bentonite particles may 
enlarge to several times their original volume after being exposed to an acid solution. 
These enlarged particles may plug the microscopic flow channels in the reservoir or, 
even worse, may reduce the flow channel to smaller than original. So if tests indicate 
the formation sample exhibits a tendency to swell, proper silicate control additives 
are used to prevent this swelling and the resulting damage. 
 
Acidizing equipment 
Specialized transport and pumping equipment has been developed for 
acidizing oil and gas wells. Tank trucks, ranging in size from 500 to 3,500 gal 
capacity, carry the acid solutions to the well site. Chemical additives are pre mixed 
into the acid at the time the transport is loaded. 
Truck-mounted pumps are used to inject the acid down the well and into the 
productive formation (Fig. A.1). The pumps heavy-duty gasoline or diesel engines 
are capable of producing as much as 1,000 hydraulic horsepower. These large 
  
horsepower ratings are necessary to force the acid into the pores of the rock against 
the natural formation pressure. 
 
Fig. A.1 – An acid pumping trailer (courtesy Halliburton). 
 
Treating techniques 
The two basic types of acidizing treatments are the uncontrolled, or 
nonselective, method and the controlled, or selective, method (Fig. A.2). 
In uncontrolled treatment, an acid solution is pumped down the casing and is 
followed by enough displacement fluid to force the acid out into the formation. This 
method can be done with or without tubing in the well and is most applicable in 
single-producing-zone wells, water injection or disposal wells, low-pressure gas 
wells, or low-capability wells. The advantages are savings in costs and time. Also, the 
reaction products can be removed more readily from the producing formation. The 
disadvantage is that there is no control over where the acid will go. Stimulation fluid 
could be wasted on an unproductive zone. 
The treating procedure is as follows: 
 Remove the fluid in the hole by either swabbing or bailing. 
 Pump the acid into the casing. If the fluid has not been removed, it will be 
forced into the formation ahead of the acid. 
  
 Follow the acid with sufficient displacement fluid to force all the acid out 
into the formation. The pressure used to force the acid into the formationis 
limited by the size and capacity of the surface pumps. 
 After sufficient time has elapsed for the acid to react completely, remove 
the spent acid containing the reaction products from the well by swabbing, 
bailing, pumping, or, if there is sufficient bottom hole pressure, by flowing 
the well. 
 
Fig. A.2 – An uncontrolled (a) and a controlled (b) acidizing method. 
  
In the case of water injection wells, it is often possible merely to resume 
injection so the spent acid is forced out into the formation away from the wellbore. 
There it cannot interfere with subsequent operations. 
In the conventional controlled acidizing treatment, tubing must he in the hole 
and the well must be capable of being filled with fluid. The tubing is positioned 
below the productive section. The well is first filled with oil, then is followed by 
enough acid to displace the oil in the tubing, including the annular volume over the 
pay section. As soon as the acid is positioned opposite the pay, or producing, section, 
the casing outlet is closed. The acid is pumped down the tubing and is forced out into 
the formation. The acid is then followed by enough displacement fluid to clear the 
tubing and wellbore. 
Another type of controlled treatment is the packer method (Fig. A.3). Here, a 
packer is run in on tubing to a joint just above the zone to be acidized. The well is 
filled with oil, after which acid is pumped down the tubing and positioned across the 
productive interval. The packer is then set, preventing the acid from traveling further 
up the annulus. 
Sometimes the packet is set first and the oil is swabbed from the tubing. After 
this, the acid is pumped down. In some cases, the acid is pumped into the tubing, 
displacing the oil ahead of it into the formation. 
The advantage of the packer method is that the acid is confined to the section 
of the formation below the packer. This prevents entry into the nonproductive zones 
up the wellbore. If necessary, oil may be pumped into the annulus to reduce the 
pressure differential across the packer and prevent it from becoming unseated. 
Other popular forms of controlled treatments include the selective electrode 
technique, the radioactive-tracer technique, the combination method, ball sealers, and 
temporary plugging agents. All of these methods have their own advantages and 
disadvantages and should be carefully analyzed before use. 
  
 
Fig. A.3 – Acidizing a well using the packer method. 
  
Overall, the advantage of selective acidizing is that maximum benefit is 
derived from the acid by controlling the section into which it enters. In addition to 
keeping the acid out of unproductive zones, the acid can be diverted to the less-
permeable sections that otherwise would not benefit from the acid. Also, the acid can 
be diverted away from any known water zones that would not benefit from tire acid. 
The disadvantages of selective acidizing are that it costs more, the treatment 
is harder to conduct, and (in some cases) more time is required for the well to clean 
up after treatment. 
 
Stage acidizing 
Stage acidizing is for treating dense and tight limestones. The well is treated 
with two or more separate stages of acid rather than one large treatment. This allows 
the work to be done at lower pressures than would be necessary with a single large 
treatment. Generally the acid is swabbed out of the well between stages to avoid 
pushing the spent acid farther into the formation. 
Sometimes in limestone formations, when there is a possibility of breaking 
into a water zone, stage treatments are used. This permits the treatment to be stopped 
at the first sign of water. The spent acid is checked for water after each stage of acid. 
Another application is to clean tip the contaminated zone near the wellbore 
with one stage of acid. Then later stages can readily penetrate farther into the 
formation at lower pressures. 
If a formation contains fine insoluble sand or chert particles that could cause 
plugging, sudden pressure increases are often encountered during conventional 
treatments. When plugging occurs, the acid must he circulated out of the tubing and 
the well cleaned up before the treatment can proceed. Stage treating alleviates this 
problem because the fresh acid in each succeeding stage can penetrate the formation 
at lower pressures and higher rates. 
  
  
Acidizing additives 
The physical and chemical characteristics of the formation rock often affect 
the results of an acid stimulation treatment. In some cases, special additives improve 
the action of the acid or avoid clean-up difficulties in recovering the spent, or old, 
acid following the job. 
 
Inhibitors 
Inhibitors are dissolved in acid solutions to slow the reaction rate of the acid 
with metals. They are necessary to avoid damage to casing, tubing, pumps, valves, 
and other equipment. Inhibitors do not completely stop the reaction between the acid 
and the metal, but they reduce the metal loss from 95-98%. These reactors do not 
affect the reaction rate with limestone, dolomite, or acid-soluble scales. All acid used 
in such treatments today are mixed with one of these inhibitors. Inhibitors come in 
two types. One type is an organic inhibitor, such as nitrogen- or sulfur-bearing 
organic compounds. A second type is an inorganic, primarily copper. Arsenic was 
used in the past but has been discontinued. 
 
Intensifiers 
Intensified acid is a mixture of inhibited hydrochloric and hydrofluoric acids. 
The fluoride speeds up the reaction rate of the acid and enables the acid to dissolve 
otherwise insoluble minerals found in dolomite. 
Intercrystalline films of silica, insoluble in hydrochloric acid, often exist in 
the crystalline structures of dolomite. When present, they prevent the acid from 
contacting the soluble portions of the rock. Hydrofluoric acid dissolves the silica, 
allowing the hydrochloric acid to reach the soluble portions of the rock. 
 
Surfactants 
Surfactants are chemical additives that lower the surface tension of a solution. 
The acidizing solution’s efficiency is enhanced by adding the desired surfactants. 
  
Introducing a surfactant helps the acid solution penetrate the microscopic 
pores of the rock. The acid’s improved penetrating ability results in deeper 
penetration of the formation and improved drainage following the treatment. In 
addition, surfactants let the acid penetrate oil films surrounding the rock and lining 
the pores, permitting the acid to contact the rock to dissolve it. 
Surfactants also facilitate the return of spent acid following the treatment. It is 
important that none of the acid remains behind to block flow channels. A surfactant 
in the acid allows a more complete wetting of the rock; it also reduces resistance to 
flow of the acid. The spent acid is readily returned through the treating section. This 
procedure is especially important in low-pressure wells. 
A secondary advantage of surfactants is that a demulsifying action is 
obtained. The surfactants inhibit t he occurrence of emulsions or destroy those 
already formed. 
Surfactants in acid solutions have resulted in the removal of considerable 
amounts of infiltrated brine with the spent acid. This leaves the formation free from 
contaminants that might have restricted the production capability of the well. 
 
Demulsifiers 
Many of the components naturally occurring in crude oils possess emulsion-
forming and stabilizing properties. When crude oil is mixed or agitated with acid or 
spent acid, emulsions may be formed. In some cases these block the formation, 
reducing or even preventing production from the well. Demulsifiers, when added to 
an acid solution, are chemical agents that counteract natural emulsifiers in crude oil. 
 
Silicate control 
Silicate components - clays and silts - are present in most limestones and 
dolomites. One characteristic of silicates is that they swell in spent acid. Naturally 
this reaction is undesirable. Swollen particles may block the formation flow channels 
and reduce production rates. 
  
Silicate-control additives are chemicals designed to prevent freed silicate 
particles from absorbing water. Some chemicals prevent acid solutions from spending 
beyond the pH at which silicate particles occupy the smallest possible volume. Other 
chemical additives shrink silicate particles by replacing that which is absorbed with a 
water-repellent organic film. The engineer can control formation plugging, lower 
treating pressures, accelerate cleanup times, and reduce the occurrence of particle-
stabilized emulsions by using the proper chemical additives for silicate control. 
 
Hot acid 
Hot acid solutions are beneficial in wells where the formation or scale 
deposits within the wellbore are slow to dissolve and difficult to remove. By heating 
the acid, the reaction time is decreased and a more effective treatment is achieved. 
This treatment is particularly valuable in wells where mineral deposits on screens and 
well equipment interferes with production. It is also effective for enhanced recovery 
injection wells that are partially plugged with difficult-to-dissolve minerals. 
Sometimes organic solvents and oils are used in conjunction with hot acid 
treatments. A combination of heat and solvent action is effective when considerable 
deposits have accumulated in formation flow channels, blocking production. 
First, the gelled solvent oil, carrying suspended magnesium pellets, is injected 
into the pay zone. A conventional hydrochloric acid solution plus any necessary 
additives is then pumped into position. After the acid and magnesium react, the 
formation temperature may increase to 200-300° F. The formation is usually cleaned 
quickly by the combined action of the acid on mineral deposits and the heat and 
solvent action on paraffin, asphalt, and tar deposits. In addition, the hydrogen from 
the magnesium and acid reaction produces turbulence that dislodges particles wedged 
in flow channels, also aiding the cleaning process. 
 
Retarded acid 
In some highly reactive rock formations, the acid’s reaction time is slowed to 
increase penetration instead of spending most of the acid in the immediate vicinity of 
  
the wellbore. Many different gums, thickening agents, and other inhibitors slow the 
reaction time of the acid and permit deeper penetration. 
Some retarded acids contain chemicals that deposit a film over the rock 
following the initial reaction between the acid and the formation. In other cases, the 
high viscosity of the thickened acid produces the desired result. Acid-oil emulsions of 
controlled stability (to assure breakout after a predetermined time) have also been 
used to obtain retarded acidizing action. In many cases, the acid is prevented from 
entering the smaller pores and, under pressure, enters only the largest pores. As a 
result, the surface area in contact with the acid is restricted and deeper penetration is 
obtained before the acid is completely spent. 
Often a quantity of retarded acid is used to produce channels radiating from 
the wellbore. This treatment is followed by additional hydrochloric acid to enlarge 
the newly formed flow channels. The advantages of using retarded acid are that the 
well’s immediate drainage area is greatly increased and maximum benefit is derived 
from the acid during treatment. Also, less formation pressure is required to clean up 
reaction products following the treatments. 
 
Iron retention 
Water injection wells for secondary and enhanced recovery projects or for 
brine disposal purposes frequently are subject to plugging formation flow channels. 
Usually the condition can be relieved by hydrochloric acid. However, the iron 
compounds that are dissolved will reprecipitate as a bulky, gelatinous hydroxide 
when the acid is spent. Unless countermeasures are taken, serious plugging may 
occur. 
Chemicals called complexing agents chemically tie the dissolved iron into 
complex ions. In most cases, reprecipitation of dissolved iron as a hydroxide is 
eliminated completely. 
  
  
Mud removal acid 
Mud used to remove drilling fluid is a mixture of hydrochloric and 
hydrofluoric acids, containing required inhibitors, surfactants, and demulsifiers. This 
acid is called mud acid, and it dissolves clays commonly used in drilling fluid. 
Mud acid removes the mud cake from the face of the productive interval 
during completion and before subsequent workover jobs. It can also remove 
infiltrated drilling mud that may block formation flow passages. The acid 
disintegrates the accumulation of mud deposits, leaving the face of the productive 
interval free and clean. Mud acid also increases the permeability of sand formations. 
If laboratory tests indicate the solubility of the rock in mud acid is higher than oilier 
acids, then treatment is suggested. 
A mud acid treatment may be preceded by a wash acid containing 15% 
hydrochloric acid with inhibitor, surfactant, and demulsifier. The procedure removes 
any readily soluble material from the face of the productive interval. This ensures that 
the mud acid treatment will react with the difficult soluble portions of the rock. 
 
Cleaning solutions 
Frequently cleaning solutions are used before fracturing, cementing, and 
acidizing treatments. The cleaning operation provides uniform distribution of the 
stimulation treatment over the entire vertical extent of the productive interval. 
Cleaning solutions are acid mixtures that contain no fluorides. 
 
Dry acid 
Dry acetic acid employs an oil-soluble nonaqueous acid for acidizing 
treatments. Acetic acid is blended into oil and is injected into the rock formation in 
the same manner as other acids. It will not react with the rock until water is 
encountered in the formation. The small amount of connate water in the rock pores 
allows the acetic acid to react with carbonates in the formation. 
  
  
Formation fracturing 
In formation fracturing, developed about 1948, oil or water, mixed with sand 
or another propping material, is pumped into the formation at a high rate, causing 
fractures in the formation. The sand moving with the water through these fractures 
actually props them open. This significantly increases the drainage radius of the 
wellbore and thus the productivity of the well. 
Fracturing has been successful in all types of formations except those that are 
very soft and unconsolidated. The plastic nature of soft shales and clays makes them 
difficult to fracture. 
The production increase from a fracture treatment varies considerably, 
although it usually averages about 200-300%. A much greater increase may be 
obtained if permeability blocks around the wellbore restrict production. As far as 
ultimate recovery, the technique can increase recovery by 5-15%. Thus, fracturing 
makes production profitable from many wells and fields that could not have been 
profitable otherwise. 
 
Fractures and fracture patterns 
A fracture occurs in the wellbore when hydraulic pressure overcomes the 
combined resistances of the formation’s tensile strength and the compressional 
stresses caused by the weight of the overburden. A fracture begins at the point where 
the sum of these two forces is the least. In shallower formations, a horizontal fracture 
is usually produced, in deeper formations, a vertical fracture is produced (Fig. A.4). 
  
 
Fig. A.4 – Concept of hydraulic fracturing. 
Fractures formed during a fracturing, or frac, treatment must open wide 
enough to accommodate the flow or proppant-laden fracturing fluid. The walls of the 
fracture tend to close after the treatment, so sand and some other proppant must he 
left in the fracture to hold it open. 
 
Fracturing equipment 
The four basic types of fracturing equipment are pumpers, blenders, sand 
transports, and fluid transports (Fig. A.5). In the early days, the equipment could only 
pump 10 gal/min at 5,000 psi. Today, advanced units can operate for extended 
periods at pressures as high as 20,000 psi and many units can be combined for a 
single job. 
  
 
Fig. A.5 – Hydraulic fracturing a gas well. 
The surface pressure required to fracture a well depends on a combination of 
three factors: 
 The pressure needed to inject a fracturing fluid into the formation at the 
bottom of the well. 
 The friction pressure losses encountered from the flow of fracturing fluid 
down the tubing or casing. 
 The pressure exerted by the column of fluid in the hole. 
The total surface pressure required equals the formation pressure plus the 
pressure drop in the pipe due to friction less the fluid head of the fracturing fluid. In 
many cases, especially when fracturing through tubing, friction is the most important 
consideration. 
 
  
Fracturing techniques 
Most early treatments were made through tubing and below a packer. The 
method is still used today when excessively high pressures are expected or when the 
casing may not withstand treating pressures. However, with the trend toward higher 
injection rates and larger fracturing jobs, friction pressures in the tubing become very 
high and limit rates. Sometimes this causes screen-outs, when the sand begins to fall 
out of the liquid and fills up the bottom of the well. 
To overcome large friction losses, the tubing is removed and the treatments 
are performed down the casing. Injection through the casing allows increased 
injection rates. Another practice is to treat down the annular space at the same time. 
This allows the tubing to be left in the well during treatment. Running heavier casing 
than may be required is also good practice. This gives operator the option of 
fracturing down casing. 
Why do operators want higher injection rates? High injection rates produce 
longer fractures. As the fracture size increases, the area of formation in contact with 
the fracturing fluid and the corresponding fluid loss increase very rapidly. So to get 
the long fractures needed, the industry has gone to higher injection tales. 
Sometimes, though, low injection rates are used, especially when the well is 
treated down tubing. This is especially true when a formation is close to a water-
bearing zone. In this case, thickened fracturing fluids with good sand-carrying 
properties are necessary. 
 
Fracturing materials 
Fracturing fluids are categorized as aqueous base, oil base, and mixed base, 
depending on the main constituent of the fracturing fluid. 
Aqueous-base fracturing fluids are a mixture of water and acid. Thickening 
agents are added to increase viscosity, which increases the sand-carrying capacity. 
Oil-base fluids are a mixture of oil and acid. 
Emulsion-type fluids (mixed base) are made of oil and either water or acid, 
one phase of which is dispersed as tiny droplets into the other phase. These fluids 
  
have good sand-currying properties with low fluid loss but are more expensive than 
aqueous-base fluids. 
 
Other stimulation methods 
Fracturing and acidizing are the most common types of well stimulation. But 
several other well stimulation methods are used occasionally. 
 
Shooting 
Well shooting is accomplished by detonating charges of nitroglycerin in the 
well at the depth of the producing formation (Fig. A.6). This increases the size of the 
wellbore and fractures the formation some distance away from the wellbore. 
However, the operator cannot use casing in this treatment, so open hole completion is 
required. 
Sometimes small shots are set off opposite the most prolific zones, especially 
prior to well fracturing, The theory is that shots help the fracturing materials enter the 
selected zones. 
 
Fig. A.6 – Nitroglycerin stimulation before (a) and after (b) stimulation. 
  
 
String shots 
A string shot is accomplished by hanging a string of special primer cord down 
the hole opposite the zone and detonating the charges. This method may be used to 
remove gypsum deposits, mud, or paraffin from the face of the formation. 
 
Reperforations 
Perforations may plug after many years of producing a well. Often, it is useful 
to reperforate a well in the original interval if plugging is suspected. Detonating the 
perforating gun loosens any blocking material in the formation. This additional 
drainage may increase oil or gas production. 
 
Marble shots 
In open-hole completions, explosive shots sometimes are detonated with glass 
marbles packed around the explosives in the wellbore. When the explosive charge is 
detonated, the marbles become projectiles, striking the face of the rock, breaking up 
any gypsum deposits, and perhaps even fracturing the rock. If any fractures are 
created by the shot, the marbles may imbed in the fracture and hold it open. 
 
Abrasive jet cleaning 
This technique uses a jetting tool with nozzles on the tubing. Streams of water 
or other fluid are forced through a nozzle to loosen any debris in the perforations. 
Some operators even inject a sand-laden fluid, which can cut through 1/4 in. steel 
pipe in 15-30 sec. Acid may also be applied using this tool to remove acid-soluble 
deposits. 
 
Paraffin removal 
Several good commercial paraffin solvents are available. The solvents can be 
circulated past the affected parts of the wellbore or dumped into the well to soak the 
accumulated foreign material. Frequently, hot oil treatments remove paraffin. Oil 
  
pumped down the tubing dissolves the deposits and carries the material back up to the 
surface with the production fluid. 
 
Large-volume injection treatments 
A simple treatment is just pimping large volumes of crude oil, kerosene, or 
distillate into the formation, especially when the formation is blocked by fine silicates 
or other solids. The fluids may rearrange the fine particles and open flow channels to 
the wellbore. 
If production declines, the operator must use all available information to 
analyze the factors contributing to the decline. If the problem is not analyzed as 
completely as possible before any treatment, a great deal of money may be wasted in 
trial-and-error applications. 
  
  
ЗАКЛЮЧЕНИЕ 
В данной магистерской диссертации было рассмотрено 
нефтегазоконденсатное месторождение Х, его геологическая характеристика, 
характеристика продуктивных пластов и пластовых флюидов. 
Рассмотрены методы интенсификации притока и технологическая 
эффективность проведения геолого-технических мероприятий по 
интенсификации притока жидкости. 
Анализ показал технологическую эффективность применения методов 
интенсификации притока. В экономическом разделе рассчитана экономическая 
эффективность соляно-кислотной обработки скважины месторождения Х. 
Экономический эффект составил 3 045 625,59 руб при увеличении дебита 
нефти на 1,9 м3/сут. 
Для увеличения охвата призабойной зоны пласта воздействием соляной 
кислоты предложен состав кислотного раствора для более глубокого 
проникновения кислоты в пласт. 
  
  
АННОТАЦИЯ 
В первом разделе описаны общие сведения о месторождении Х: 
 географическое и административное положение; 
 история разработки. 
Во втором разделе описана геологическая характеристика 
месторождения Х: 
 стратиграфия; 
 тектоника; 
 состояние запасов; 
 характеристика продуктивных пластов; 
 характеристика пластовых флюидов. 
В третьем разделе: 
 проведен литературный обзор методов интенсификации притока; 
 произведен расчет технологических параметров  соляно-кислотной 
обработки призабойной зоны пласта; 
 оценена технологическая эффективность проведения геолого-
технологических мероприятий по интенсификации притока 
жидкости; 
 предложен состав для обработки призабойной зоны пласта для более 
глубокого проникновения кислоты в пласт. 
В четвертом разделе рассчитана экономическая эффективность соляно-
кислотной обработки скважины: 
 расчет стоимости проведения соляно-кислотной обработки; 
 расчет дополнительной добычи нефти; 
 эксплуатационные затраты; 
 расчет прибыли, полученной от продажи дополнительно добытой 
нефти. 
В пятом разделе описана социальная ответственность при проведении 
соляно-кислотной обработки скважины: 
  
 анализ вредных производственных факторов и обоснование 
мероприятий по их устранению; 
 анализ опасных производственных факторов и обоснование 
мероприятий по их устранению; 
 экологическая безопасность; 
 безопасность в чрезвычайных ситуациях; 
 законодательное регулирование проектных решений. 
Часть на английском языке дана в приложении. В ней проведен 
литературный обзор методов интенсификации притока. 
 
